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\/ A semiconductor device cqmprising: 
V a pi 


a pixel TFT disposed in\a pixel section; and 

a driver circuit comprising a p-channel TFT and an n-channel TFT, 
over a substrate, 
wherein: 

the p-channel TFT of the drivfer circuit comprises a channel forming region and 
a p-type impurity region of a fourth concentration that forms a source region or a drain 
region; 

the n-channel TFT of the driver dircuit comprises a channel forming region, an 
n-type impurity region of a first concenkation which forms a LDD region that is 
disposed in contact with the channel formin^region and partly overlaps a gate electrode, 
and an n-type impurity region of a third concentration which is disposed in the outside 
of the n-type impurity region of the first concentration and forms a source region or a 
drain region; 

the pixel TFT comprises a channel formiAg region, an n-type impurity region of 
a second concentration which is disposed in contact with the channel forming region 
and forms a LDD region, and an n-type impurity regton of the third concentration which 
is disposed in the outside of the n-type impurity region of the second concentration and 
forms a source region or a drain region and 

a pixel electrode disposed in the pixel section haJs a light reflective surface, the 
pixel electrode is formed over an interlayer insulating film comprising an organic 
insulating material, and is connected to^the pixerflTlhrou^ an opening^fdrmed in a 
protective insulating film comprising an inorganic insulatingWaterial disposed over a 
gate electrode of the pixel TFT and in the interlayer insulatin^film formed in contact 
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with the protective ins\^lating film. 

semiconductor device comprising: 
a pixel TFT disposed in a pixel section; and 

a driver circuit comprising a p-channel TFT and an n-channel TFT, 

over a substrate, 

wherein: 

the p-channel TFT of the driver circuit comprises a channel forming region and 
a p-type impurity region of a fourth concentration that forms a source region or a drain 
region; 

the n-channel TFT of the driver circuit comprises a channel forming region, an 
n-type impurity region of a first concentration which forms a LDD region that is 
disposed in contact with the channel forming region and partly overlaps a gate electrode, 
and an n-type impurity region of a third concentration which is disposed in the outside 
of the n-type impurity region of the first concentration and forms a source region or a 
drain region; 

the pixel TFT comprises a channel forming region, an n-type impurity region of 
a second concentration which is disposed in contact with the channel forming region 
and forms a LDD region, and an n-type impurity region of the third concentration which 
is disposed in the outside of the n-type impurity region of the second concentration and 
forms a source region or a drain region; and 

a pixel electrode disposed in the pixel section has a light transmitting property, 
the pixel electrode is formed over an interlayer insulating film comprising an organic 
insulating material, and is connecfedTo^ a conductive melal wirihg"cbhhect^cl tS^th^^ 
TFT through an opening formed in a protective insulating film comprising an inorganic 
insulating material disposed over a gate electrode of the pixel TFT and in the interlayer 
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insulating film formed in contact with the protective insulating film. 
^^^^^ ^ semiconductor device havi^ a liquid crystal sandwiched between a pair of 
substrates, wherein: \ 

one of the substrates comprises a pixel TFT disposed in a pixel section and a 
p-channel TFT and an n-channel TFT of V driver circuit, wherein: 

the p-channel TFT of the driver circuit comprises a channel forming region, a 
p-type impurity region of a fourth concentiation which forms a source region or a drain 

region; \ 

the n-channel TFT of the driver cirAuit comprises a channel forming region, an 
n-type impurity region of a first concentration which is disposed in contact with the 
channel forming region and forms a LDD region that partly overlaps a gate electrode 
and an n-type impurity region of a third concentration which is disposed on the outside 
of the n-type impurity region of the first concentration and forms a source region or a 
drain region; \ 

the pixel TFT comprises a channel formihg region, an n-type impurity region of 
a second concentration which is disposed in contect with the channel forming region 
and forms a LDD region and an n-type impurity bf the third concentration which is 
disposed on the outside of the n-type impurity regioh of the second concentration and 
forms a source region or a drain region; \ 

a pixel electrode disposed in the pixel section has a light reflective surface, the 
pixel electrode is formed over an interlayer insulating film comprising an organic 
insulating material and is connected to the pixel . TFT thfbugh an opening formed in a 
protective insulating film comprising an inorganic insulafing material disposed^ver a 
gate electrode of the pixel TFT and in the interlayer insulAting film formed in contact 
with the protective insulating film; and \ 
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said one of the substrate is stbck to the other substrate on which a transparent 
conductive film is formed, through at Itost a columnar spacer formed on superposition 
of the opening. 

^ A semiconductor device having a liquid crystal sandwiched between a pair of 
substrates, wherein: 

one of the substrates comprises a pixel TFT disposed in a pixel section and a 
p-channel TFT and an n-channel TFT of a driver circuit, wherein: 

the p-channel TFT of the driver circuit comprises a channel forming region, a 
p-type impurity region of a fourth concentration which forms a source region or a drain 
region; 

the n-channel TFT of the driver circuit comprises a channel forming region, an 
n-type impurity region of a first concentration which is disposed in contact with the 
channel forming region and forms a LDD region that partly overlaps a gate electrode 
and an n-type impurity region of a third concentration which is disposed on the outside 
of the n-type impurity region of the first concentration and forms a source region or a 
drain region; 

the pixel TFT comprises a channel forming region, an n-type impurity region of 
a second concentration which is disposed in contact with the channel forming region 
and forms a LDD region and an n-type impurity of the third concentration which is 
disposed on the outside of the n-type impurity region of the second concentration and 
forms a source region or a drain region; 

a pixel electrode disposed in the pixel section has a light transmitting property, 
the pixel electrode^is Yorrned 6^^ an Tntefla>^T"insulatihg tilm cdmprising ah organle^ 
insulating material, and is connected to a conductive metal wiring connected to the pixel 
TFT through an opening formed in a protective insulating film comprising an inorganic 


insulating material disposed over a gate electrode of the pixel TFT and in the interlayer 
insulating film formed in contact with the protective insulating film; and 

said one of the substrate is stuck to the other substrate on which a transparent 
conductive film is formed, through at least a columnar spacer formed on superposition 
of the opening. 

5. A semiconductor device according to claim 1 wherein the p-channel TFT of the 
driver circuit comprises a offset region between the channel forming region and the 
p-type impurity region of the fourth concentration which forms a source region or a 
drain region. 

6. A semiconductor device according to claim 2 wherein the p-channel TFT of the 
driver circuit comprises a offset region between the channel forming region and the 
p-type impurity region of the fourth concentration which forms a source region or a 
drain region. 

7. A semiconductor device according to claim 3 wherein the p-channel TFT of the 
driver circuit comprises a offset region between the channel forming region and the 
p-type impurity region of the fourth concentration which forms a source region or a 
drain region. 

8. A semiconductor device according to claim 4 wherein the p-channel TFT of the 
driver circuit comprises a offset region between the channel forming region and the 
p-type impurity region of the fourth concentration which forms a source region or a 
drain region. 

9. A semiconductor device according to claim 5 wherein the p-channel TFT of the 
driver circuit is used as an analog switch. 

10. A semiconductor device according to claim 6 wherein the p-channel TFT of the 
driver circuit is used as an analog switch. 


11. A semiconductor device according to claim 7 wherein the p-channel TFT of the 
driver circuit is used as an analog switch. 

12. A semiconductor device according to claim 8 wherein the p-channel TFT of the 
driver circuit is used as an analog switch. 

13. A semiconductor device according to claim 1 wherein gate electrodes of the pixel 
TFT and the p-cannel TFT and the n-channel TFT of the driver circuit comprise a 
heat resistant conductive material and a gate wiring extended from the driver 
circuit and connected to the gate electrodes comprises a low resistive conductive 
material. 

14. A semiconductor device according to claim 2 wherein gate electrodes of the pixel 
TFT and the p-cannel TFT and the n-channel TFT of the driver circuit comprise a heat 
resistant conductive material and a gate wiring extended from the driver circuit and 
connected to the gate electrodes comprises a low resistive conductive material. 

15. A semiconductor device according to claim 3 wherein gate electrodes of the pixel 
TFT and the p-cannel TFT and the n-channel TFT of the driver circuit comprise a heat 
resistant conductive material and a gate wiring extended from the driver circuit and 
connected to the gate electrodes comprises a low resistive conductive material. 

16. A semiconductor device according to claim 4 wherein gate electrodes of the pixel 
TFT and the p-cannel TFT and the n-channel TFT of the driver circuit comprise a heat 
resistant conductive material and a gate wiring extended from the driver circuit and 
connected to the gate electrodes comprises a low resistive conductive material. 

17. A semiconductor device according to claim 13 wherein the heat resistant material 
is an elemenrselected from a group consisting of tSatalum xTa)] titabium (Ti), 
molybdenum (Mo) and tungsten (W), a compound comprising the element, a 
compound combining the elements, a nitride comprising the element or a silicide 
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comprising the element. 

18. A semiconductor device according to claim 14 wherein the heat resistant material 
is an element selected from a group consisting of tantalum (Ta), titanium (Ti), 
molybdenum (Mo) and tungsten (W), a compound comprising the element, a compound 
combining the elements, a nitride comprising the element or a silicide comprising the 
element. 

19. A semiconductor device according to claim 15 wherein the heat resistant material 
is an element selected from a group consisting of tantalum (Ta), titanium (Ti), 
molybdenum (Mo) and tungsten (W), a compound comprising the element, a compound 
combining the elements, a nitride comprising the element or a silicide comprising the 
element. 

20. A semiconductor device according to claim 16 wherein the heat resistant material 
is an element selected from a group consisting of tantalum (Ta), titanium (Ti), 
molybdenum (Mo) and tungsten (W), a compound comprising the element, a compound 
combining the elements, a nitride comprising the element or a silicide comprising the 
element. 

21. A semiconductor device according to claim 3 wherein the columnar spacer is 
formed over the p-channel TFT and the n-channel TFT of the driver circuit. 

22. A semiconductor device according to claim 4 wherein the columnar spacer is 
formed over the p-channel TFT and the n-channel TFT of the driver circuit. 

23. A semiconductor device according to claim 3 wherein the columnar spacer is 
formed to cover at least a source wiring or a drain wiring of the p-channel TFT and the 
n-chanhei I r 1 of the driver"circuii^~ - ^ 

24. A semiconductor device according to claim 4 wherein the columnar spacer is 
formed to cover at least a source wiring or a drain wiring of the p-channel TFT and the 


n-channel TFT of the driver circuit. 

25. A semiconductor device accordiW to claim 1 wherein the semiconductor device 
is selected from a group consistmg of a personal computer, a video camera, a 
portable information terminal, a digital camera, a digital video disc player, an 
electronic game machine and a projector. 

26. A semiconductor device according to claim 2 wherein the semiconductor device is 
selected from a group consisting of a personal computer, a video camera, a portable 
information terminal, a digital camera, a digital video disc player, an electronic game 
machine and a projector. 

27. A semiconductor device according tb claim 3 wherein the semiconductor device is 
selected from a group consisting of a peVsonal computer, a video camera, a portable 
information terminal, a digital camera, a ddgital video disc player, an electronic game 
machine and a projector, \ 

28. A semiconductor device according to claim 4 wherein the semiconductor device is 
selected from a group consisting of a personal computer, a video camera, a portable 
information terminal, a digital camera, a digital video disc player, an electronic game 
machine and a projector. 

^2^ A method for forming a semiconductor device comprising a pixel TFT of a pixel 
section and a driver circuit comprising a p-channel TFT and an n-channel TFT disposed 
in the periphery of the pixel section over a substrate, comprising the steps of: 

forming a base film in contact with the substrate; 

forming a plurality of island semiconductor layers over the base film; 

forming an n^type impurity region^oTa first cbncentration in selecTed regions of 
the island semiconductor layers, which form at least a LDD region that partly overlaps a 
gate electrode of the n-channel TFT of the driver circuit; 
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forming an n-type impurity region of a second concentration in selected regions 
of the island semiconductor layers, which form at least a LDD region of the pixel TFT; 

forming an n-type impurity region of a third concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
in the n-channel TFT of the driver circuit and the pixel TFT; 

forming a p-type impurity region of a fourth concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
of the p-channel TFT of the driver circuit; 

forming a protective insulating film comprising an inorganic insulating 
material over gate electrodes of: the pixel TFT; and the n-channel TFT and the 
p-channel TFT of the driver circuit; 

forming an interlayer insulating film comprising an organic insulating material 
in contact with the protective insulating film; and 

forming a pixel electrode having a light reflecting surface over the interlayer 
insulating film, which pixel electrode is connected to the pixel TFT. 

A method for forming a semiconductor device comprising a pixel TFT of a pixel 
section and a driver circuit comprising a p-channel TFT and an n-channel TFT disposed 
in the periphery of the pixel section over a substrate, comprising the steps of: 

forming a base film over the substrate; 

forming a plurality of island semiconductor layers over the base film; 

forming an n-type impurity region of a first concentration in selected regions of 
the island semiconductor layers, which form at least a LDD region that partly overlaps a 
gate electrode of the n-channel TFT of the driver circuit; 

forming an n-type impurity region of a second concentration in selected regions 
of the island semiconductor layers, which form at least a LDD region of the pixel TFT; 
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forming an n-type impurity region of a third concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
in the n-channel TFT of the driver circuit and the pixel TFT; 

forming a p-type impurity region of a fourth concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
of the p-channel TFT of the driver circuit; 

forming a protective insulating film comprising an inorganic insulating 
material over gate electrodes of: the pixel TFT; and the n-channel TFT and the 
p-channel TFT of the driver circuit; 

forming an interlayer insulating film comprising an organic insulating material 
in contact with the protective insulating film; 

forming a conductive metal wiring that is connected to the pixel TFT; and 
forming a pixel electrode comprising a transparent conductive film that is 
connected to the conductive metal wiring, over the interlayer insulating film. 
31/ A method for forming a semiconductor device which holds liquid between a pair 
of substrates, 

wherein the manufacturing method for one of the substrates which comprises a 
pixel TFT disposed in a pixel section and a p-channel TFT and an n-channel TFT of a 
driver circuit comprises the steps of: 

forming a base film over the substrate; 

forming a plurality of island semiconductor layers over the base film; 

forming an n-type impurity region of a first concentration in selected regions of 
the island semiconductor layers, whichlbrm at least a LDD regioiTthat partly Wef laps a 
gate electrode of the n-channel TFT of the driver circuit; 

forming an n-type impurity region of a second concentration in selected regions 
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of the island semiconductor layers, which form at least a LDD region of the pixel TFT; 

forming an n-type impurity region of a third concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
in the n-channel TFT of the driver circuit and the pixel TFT; 

forming a p-type impurity region of a fourth concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
of the p-channel TFT of the driver circuit; 

forming a protective insulating film comprising an inorganic insulating 
material over gate electrodes of: the pixel TFT; and the n-channel TFT and the 
p-chaimel TFT of the driver circuit; 

forming an interlayer insulating film comprising an organic insulating material 
in contact with the protective insulating film; and 

forming a pixel electrode having a light reflecting surface over the interlayer 
insulating film, which is connected to the pixel TFT through an opening disposed in the 
interlayer insulating film and the protective insulating film, 

wherein a manufacturing method for the other substrate comprises at least a 
step of forming a transparent conductive film, and 

said one of the substrates and the other substrate are stuck together through at 
least a columnar spacer formed in superposition of the opening. 

A method for forming a semiconductor device which holds liquid between a pair 
of substrates, 

wherein the manufacturing method for one of the substrates which comprises a 
pixel TFT disposed in a pixel section and a p-channel TFT and ah n-channel 1 F l 6t a 
driver circuit comprises the steps of: 

forming a base film over the substrate; 


forming a plurality of island semiconductor layers over the base film; 

forming an n-type impurity region of a first concentration in selected regions of 
the island semiconductor layers, which form at least a LDD region that partly overlaps a 
gate electrode of the n-channel TFT of the driver circuit; 

forming an n-type impurity region of a second concentration in selected regions 
of the island semiconductor layers, which form at least a LDD region of the pixel TFT; 

forming an n-type impurity region of a third concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
in the n-channel TFT of the driver circuit and the pixel TFT; 

forming a p-type impurity region of a fourth concentration in selected regions 
of the island semiconductor layers, which form at least a source region or a drain region 
of the p-channel TFT of the driver circuit; 

forming a protective insulating film comprising an inorganic insulating 
material over gate electrodes of: the pixel TFT; and the n-channel TFT and the 
p-channel TFT of the driver circuit; 

forming an interlayer insulating film comprising an organic insulating material 
in contact with the protective insulating film; 

forming a conductive metal wiring which is connected to the pixel TFT through 
an opening disposed in the interlayer insulating film and the protective insulating film; 
and 

forming a pixel electrode comprising a transparent conductive film over the 
interlayer insulating film, which is connected to the metal wiring, 

wherein a manufacturing method for the other substrate comprises at least a 
step of forming a transparent conductive film, and 

said one of the substrates and the other substrate are stuck together through at 


least a columnar spacer formed in superposition of the opening. 

33. A method for forming a semiconductor device according to claim 29 

wherein the step of forming the p-type impurity region of the fourth concentration in 
selected regions of the island semiconductor layers which form at least a source region 
or a drain region of the p-channel TFT, is performed after the step of forming a 
protective insulating film comprising an inorganic insulating material over a gate 
electrode of the pixel TFT, thereby forming an offset region between the channel 
forming region and the p-type impurity region of the fourth concentration which forms a 
source region or a drain region. 

34. A method for forming a semiconductor device according to claim 30 wherein the 
step of forming the p-type impurity region of the fourth concentration in selected 
regions of the island semiconductor layers which form at least a source region or a drain 
region of the p-channel TFT, is performed after the step of forming a protective 
insulating film comprising an inorganic insulating material over a gate electrode of the 
pixel TFT, thereby forming an offset region between the channel forming region and the 
p-type impurity region of the fourth concentration which forms a source region or a 
drain region. 

35. A method for forming a semiconductor device according to claim 31 wherein the 
step of forming the p-type impurity region of the fourth concentration in selected 
regions of the island semiconductor layers which form at least a source region or a drain 
region of the p-channel TFT, is performed after the step of forming a protective 
insulating film comprising an inorganic insulating material over a gate electrode of the 
pixel TFT, thereby forming an offset region between the" channel forming "region arid the 
p-type impurity region of the fourth concentration which forms a source region or a 
drain region. 


36. A method for forming a semiconductor device according to claim 32 wherein the 
step of forming the p-type impurity region of the fourth concentration in selected 
regions of the island semiconductor layers which form at least a source region or a drain 
region of the p-channel TFT, is performed after the step of forming a protective 
insulating film comprising an inorganic insulating material over a gate electrode of the 
pixel TFT, thereby forming an offset region between the channel forming region and the 
p-type impurity region of the fourth concentration which forms a source region or a 
drain region. 

37. A method for manufacturing a semiconductor device according to claim 29 further 
comprising the steps of: 

forming gate electrodes of the pixel TFT of the pixel section, and of the 
p-channel TFT and the n-channel TFT disposed in the periphery of the pixel section, 
from a heat resistant conductive material; and 

forming a gate wiring that is extended from the driver circuit and is connected 
to the gate electrodes from a low resistive conductive material. 

38. A method for manufacturing a semiconductor device according to claim 30 further 
comprising the steps of: 

forming gate electrodes of the pixel TFT of the pixel section, and of the 
p-channel TFT and the n-channel TFT disposed in the periphery of the pixel section, 
from a heat resistant conductive material; and 

forming a gate wiring that is extended from the driver circuit and is connected 
to the gate electrodes from a low resistive conductive material. 

39. A method for manufacturing a semicohductor device according to claim 31 fUftner 
comprising the steps of: 

forming gate electrodes of the pixel TFT of the pixel section, and of the 


p-channel TFT and the n-channel TFT disposed in the periphery of the pixel section, 
from a heat resistant conductive material; and 

forming a gate wiring that is extended from the driver circuit and is connected 
to the gate electrodes from a low resistive conductive material. 

40. A method for manufacturing a semiconductor device according to claim 32 further 
comprising the steps of: 

forming gate electrodes of the pixel TFT of the pixel section, and of the 
p-channel TFT and the n-channel TFT disposed in the periphery of the pixel section, 
from a heat resistant conductive material; and 

forming a gate wiring that is extended from the driver circuit and is connected 
to the gate electrodes from a low resistive conductive material. 

41. A method for manufacturing a semiconductor device according to claim 37 
wherein the heat resistant conductive material is formed from an element selected from 
among a group consisting of tantalum (Ta), titanium (Ti), molybdenum (Mo) and 
tungsten (W), a compound comprising the element, a compound combining the 
elements, a nitride which comprising the element or a silicide comprising the element. 

42. A method for manufacturing a semiconductor device according to claim 38 
wherein the heat resistant conductive material is formed from an element selected from 
among a group consisting of tantalum (Ta), titanium (Ti), molybdenum (Mo) and 
tungsten (W), a compound comprising the element, a compound combining the 
elements, a nitride which comprising the element or a silicide comprising the element. 

43. A method for manufacturing a semiconductor device according to claim 39 
wherein The heS resistant^coSduetW^ Is fbTmWffOm an^e^^^ seiectea from 
among a group consisting of tantalum (Ta), titanium (Ti), molybdenum (Mo) and 
tungsten (W), a compound comprising the element, a compound combining the 


elements, a nitride which comprising the element or a silicide comprising the element. 

44. A method for manufacturing a semiconductor device according to claim 40 
wherein the heat resistant conductive material is formed from an element selected from 
among a group consisting of tantalum (Ta), titanium (Ti), molybdenum (Mo) and 
tungsten (W), a compound comprising the element, a compound combining the 
elements, a nitride which comprising the element or a silicide comprising the element. 

45. A method for manufacturing a semiconductor device according to claim 31 
wherein the columnar spacer is further formed over the p-channel TFT and the 
n-channel TFT of the driver circuit. 

46. A method for manufacturing a semiconductor device according to claim 32 
wherein the columnar spacer is further formed over the p-channel TFT and the 
n-channel TFT of the driver circuit. 

47. A method for manufacturing a semiconductor device according to claim 31 
wherein the columnar spacer is formed so as to cover at least a source wiring or a drain 
wiring of the p-channel TFT and the n-channel TFT of the driver circuit. 

48. A method for manufacturing a semiconductor device according to claim 32 
wherein the columnar spacer is formed so as to cover at least a source wiring or a drain 
wiring of the p-channel TFT and the n-channel TFT of the driver circuit. 

49. A method for manufacturing a semiconductor device according to claim 29 
wherein the semiconductor device is one selected from a group consisting of a personal 
computer, a video camera, a portable information terminal, a digital camera, a digital 
video disc player, an electronic game machine and a projector. 

50. A method for manufacturing a semiconductor device accof ding to ciaim 30 
wherein the semiconductor device is one selected from a group consisting of a personal 
computer, a video camera, a portable information terminal, a digital camera, a digital 
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video disc player, an electronic game machine and a projector. 

51. A method for manufacturing a semiconductor device according to claim 31 
wherein the semiconductor device is one selected from a group consisting of a personal 
computer, a video camera, a portable information terminal, a digital camera, a digital 
video disc player, an electronic game machine and a projector. 

52. A method for manufacturing a semiconductor device according to claim 32 
wherein the semiconductor device is one selected from a group consisting of a personal 
computer, a video camera, a portable information terminal, a digital camera, a digital 
video disc player, an electronic game machine and a projector. 
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